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ABSTRACT : In order to investigate the physical properties of rubber blend compound, this ex-
periment was carried out on the cure rate, loss tangent, reinforcement and abrasion properties
of S-SBR (solution styrene-butadiene rubber) blends containing silane coupled silica and E-SBR
(emulsion styrene-butadiene rubber) blends containing carbon black as a model compound. E-
SBR blend showed the highest total bound rubber(TBR), while S-SBR blends showed constant
TBR level regardless of rubber type. Rapid cure rate was achieved when the styrene and vinyl
content of rubber microstructure decreased and TBR content of rubber compounds increased.
The modulus as the index of rubber reinforcement showed the linear relation with TBR content.
The large amount of PICO loss was observed when the styrene and vinyl content of rubber mi-
crostructure increased, while the small amount of PICO loss was observed when the ratio of bu-
tadiene increased in the S-SBR blends with silane copuled silica. The high loss tangent at 0°C,
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the low loss tangent at 60°C, and the large difference of loss tangent were shown in the S-SBR

blends with high styrene content compared to E-SBR blend.
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I. M £

TFRY A} elolo] el FHAG (roll
ing resistance) & 74A7)7) 3 FoARE =&
sz girk? vhes} AEAL B 28A7]HA Ay
A EHA SAATG] e g4 WFgLTFE= A
g7te} At AxeA 47169 SR FE43
t}. FT golold nF2AZ Aerle AMo] F
el wet Al 2728 Eed 4
gk olal7} wi¢ AxH: gkt Azle BAL
ARshe S-3eAQlale 2w, 72 2 AFS
A Folt. FuAL 17 B J3E vAH, T
29 AFTEAL T WIS 9L 1]
o ERde
method) 3 CTAB(cetylirimetylammonium brim-
ide)E o] 48 FHA SAe] /P4 Fo] o[4Hx
slem, CTAB 3943} A4E2 AATHY Aol
T A7%e] 2nmEr} e AFeR o]FoA gltu
dA ok B9 $H2FF BAFo) 300,000
SBR (styrene-butadiene rubber)? Hak= 79|
2nm Bop 2 AT A2E 5 Urkn G o
T IFEREY FHEALE AR FoiAe 3t
EAQl $Hol} Wyl tj o5 A5.9 A7HEA
olgt & & et e HRAR 7] i F
o7l §Fol W gt 7AASHol 57 Yeh}
A R FoA $Y, dYSE P A7 YEs
g}, old $9E nFAEY AHe) 7HA 9
o} Wyel AAHY o)Hox YEsA Ut
FEHEY FASA SAUde AT
Aol Qe A 4Ad A¥Peh(full
sine wave) 3 AHSHH XA o)F o= AE H2&

2

A%F-2 (nitrogen  adsorption

it

dalagn] #3379 M43, 1998

AJUAE 37| sker, A Yerzley Aol vhe.
& 74 HasH(damped sine wave)Z AHgdich
2 BAF 259 $HEAE SAE] daMe
A5 B A A EHAle] o] ARSIt

B dFeAe 7HEEAS F53 435E S
9 zd Aagro diste] styrene P vinylgtefo]
o2 $d2gt FAaTe Fejrjlny L7ty A
27 Agstel TR J1BEA, YrteEA
4 HeHEN & viEdod SRE EAS 1A

Sk

[=4

1. AZ U Al

B A7 A4 7358 T FEANS
g AES Bajzko] 190,000, styrene §Heko] 23.5%
o] SBR-15003 vinyldteko] 35%, wHFE09
(A#2) 375% 55} &= SBR 1712% A3
32 ok AMgstglth. Feld]el 7% (butadiene rub-
ber)= Ak 250,000, cis-1,4-polybutadieneo]
96% o]xal BR-01& AH&-3k9ict. g 4453 &
A= JSR(Japan synthetic rubber co.)AE%
styrene 3} vinyldheks Zzb w74g T584Ge}
T55828 AMa-3te o™, Asahi A|EF| AL styrene
3+t 18%, vinyldteF 13%, WeEE 0 ole] 37.5% 3
49 Tufdene 15345 AHgsldich. +3l3d F4n
Fo} gazgt AT o microstructures
Table 1¢] vehigict. 7HEEAL LG 3hhe] N234
(super abrasion furnace black)Z, Agj7ke A7}
o] Azt Az A7} 8% A=A Degussadl Coup-
sil 8108& AM8-35ict. A48 AQ 4sto}ad (Zn0O)



WY BAAE R 3

offe

Table 1. Characteristics of Emulsion and Solution
Synthetic Rubbers
. . |Styrene, Vinyl, |A #2 Oil,
Cl T, \% t
ass | Type |Viscosity % % %
E-1V 52 23.5 — -
-SBR
E-SB E-22 49 23.5 35 37.5
S1¥® 60 5 35 —
S-SBR| §-24 77 35 22 -
S-3% 45 18 13 375

1. 1) and 2) is SBR 1500, SBR 1712 manufactured by
KKPC, respectively.

2. 3) and 4) is T584G, T5582 manufactured by JSR,
respectively.

3. 5) 1s Tufdene 1534 manufactured by ASAHI.
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Table 2. Formulations for Rubber Compounds by Cure System

Materials A B C D E F G H I J
E-1 47 — — — - — — — — -
E-2 73 — — — - - — — — -
S-1 — 90 80 70 - — — — - -
S-2 — — — — 90 80 70 — - —

BR-01 — 10 20 30 10 20 30 20 30 40
S-3 — — — — — — 110 96.25 | 82.5
Zn0O 3 3 3 3 3 3 3 3 3 3

Stearic acid 2 2 2 2 2 2 2 2 2 2
Fo1v 30 20 20 20 290 20 20 20 20 290
F-22 — 65 65 65 65 65 65 65 65 65

Sulfur 2 2 2 2 2 2 2 2 2 2

Cure NS 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

DPG 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

1. 1) is carbon black(N234) produced by LG Chemical, Korea.
2. 2) is silane sulfide silica with 8% of Si 69 produced by Degussa, Germany.
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Fig. 1. Bound rubber content for polymer blending
system of model compound.
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Fig. 2. Cure rate for polymer blending system of
model compound obtained from 160°C
rheograph.
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Fig. 3. 300% Modulus for polymer blending

system of model compound.
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Fig. 4. Corelation between 300% modulus and
bound rubber for polymer blending system
of model compound.
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Fig. 5. Abrasion resistance for polymer blending
system of model compound by PICO
abrader test.
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Fig. 6. 0°C Tangent ¢ for polymer blending system
of model compound.
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Fig. 8. Jtan( got) for polymer blending system of
model compound.
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